PMC 


Pm49FL002 / Pm49FL004 


2 Mbit / 4 Mbit 3.3 Volt-only Firmware Hub/LPC Flash Memory 


FEATURES 


Single Power Supply Operation 
Low voltage range: 3.0 V-3.6 V 


Standard Intel Firmware Hub/LPC Inter- 
face 

Read compatible to Intel® 82802 Firmware 
Hub devices 

Conforms to Intel LPC Interface Specification 
Revision 1.1 


Memory Configuration 
Pm49FLO002: 256K x 8 (2 Mbit) 
Pm49FLO004: 512K x 8 (4 Mbit) 


Cost Effective Sector/Block Architecture 
Pm49FLO002: Sixty-four uniform 4 Kbyte 
sectors, or sixteen uniform 16 Kbyte blocks 
(sector group) 

Pm49FL004: One hundred and twenty-eight 
uniform 4 Kbyte sectors, or eight uniform 64 
Kbyte blocks (Sector group) 


Top Boot Block 
Pm49FLO02: 16 Kbyte top Boot Block 
Pm49FLO004: 64 Kbyte top Boot Block 


Automatic Erase and Program Operation 
Build-in automatic program verification for 
extended product endurance 

Typical 25 us/byte programming time 
Typical 50 ms sector/block/chip erase time 


Two Configurable Interfaces 

In-System hardware interface: Auto detection 
of Firmware Hub (FWH) or Low Pin Count 
(LPC) memory cycle for in-system read and 
write operations 
Address/Address-Multiplexed (A/A Mux) 
interface for programming on EPROM Pro- 
grammers during manufacturing 


Firmware HUB (FWH)/Low Pin Count 
(LPC) Mode 

33 MHz synchronous operation with PCI bus 
5-signal communication interface for in- 
system read and write operations 

Standard SDP Command Set 

Data# Polling and Toggle Bit features 
Register-based read and write protection for 
each block (FWH mode only) 

41D pins for multiple Flash chips selection 
(FWH mode only) 

5 GPI pins for General Purpose Input Register 
TBL# pin for hardware write protection to Boot 
Block 

WP# pin for hardware write protection to whole 
memory array except Boot Block 


Address/Address Multiplexed (A/A Mux) 
Mode 

11-pin multiplexed address and 8-pin data I/O 
interface 

Supports fast programming on EPROM 
programmers 

Standard SDP Command Set 


Data# Polling and Toggle Bit features 


Lower Power Consumption 
Typical 2 mA active read current 
Typical 7 mA program/erase current 


High Product Endurance 

Guarantee 100,000 program/erase cycles per 
single sector (preliminary) 

Minimum 20 years data retention 


Compatible Pin-out and Packaging 
32-pin (8 mm x 14 mm) VSOP 

32-pin PLCC 

Optional lead-free (Pb-free) package 


Hardware Data Protection 
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GENERAL DESCRIPTION 


The Pm49FL002/004 are 2 Mbit/4 Mbit 3.3 Volt-only Flash Memories used as BIOS in PCs and Notebooks. These 
devices are designed to use a single low voltage, ranging from 3.0 Volt to 3.6 Volt, power supply to perform in- 
system or off-system read, erase and program operations. The 12.0 Volt V,, power supply are not required for the 
program and erase operations of devices. The devices conform to Intel® Low Pin Count (LPC) Interface specification 
revision 1.1 and also read-compatible with Intel 82802 Firmware Hub (FWH) for most PC and Notebook applica- 
tions. The Pm49FLO002/004 support two configurable interfaces: In-system hardware interface which can automatic 
detect the FWH or LPC memory cycle for in-system read and write operations, and Address/Address Multiplexed 
(A/A Mux) interface for fast manufacturing on EPROM Programmers. These devices are designed to work with both 
Intel Family chipset and Non-Intel Family Chipset platforms, it will provide PC and Notebook manufacturers great 
flexibility and simplicity for design, procurement, and material inventory. 


The memory array of Pm49FLO02 is divided into uniform 4 Kbyte sectors, or uniform 16 Kbytes blocks (sector 
group - consists of four adjecent sectors). The memory array of PM49FLO04 is divided into uniform 4 Kbyte sectors, 
or uniform 64 Kbyte blocks (sector group - consists of sixteen adjecent sectors). The sector or block erase feature 
allows users to flexibly erase a memory area as small as 4 Kbyte or as large as 64 Kbyte by one single erase 
operation without affecting the data in others. The chip erase feature allows the whole memory to be erased in one 
single erase operation. The devices can be programmed on a byte-by-byte basis after performing the erase opera- 
tion. 


The program operation of Pm49FL002/004 is executed by issuing the program command code into command 
register. The internal control logic automatically handles the programming voltage ramp-up and timing. The erase 
operation of the devices is executed by issuing the sector, block, or chip erase command code into command 
register. The internal control logic automatically handles the erase voltage ramp-up and timing. The preprogramming 
on the array which has not been programmed is not required before an erase operation. The devices offer Data# 
Polling and Toggle Bit functions in FWH/LPC and A/A Mux modes, the progress or completion of program and 
erase operations can be detected by reading the Data# Polling on I/O7 or Toggle Bit on I/O6. 


The Pm49FL002 has a 16 Kbyte top boot block which can be used to store user security data and code. The 
Pm49FLO004 has a 64 Kbyte top boot block. The boot block can be write protected by a hardware method controlled 
by the TBL# pin or a register-based protection turned on/off by the Block Locking Registers (FWH mode only). The 
rest of blocks except boot block in the devices also can be write protected by WP# pin or Block Locking Registers 
(FWH mode only). 


The Pm49FL002/004 are manufactured on PMC’s advanced nonvolatile technology, P-FLASH™. The devices are 
offered in 32-pin VSOP and PLCC packages with optional environmental friendly lead-free package. 
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LPC FWH 
IC IC 
GND GND 
NC NC 
NC NC 
Voc Voc 
INIT# INIT# 


LFRAME# FWH4 


































































































NC NC 
RES RES 
A/A Mux ~~ LPC FWH 

OE# — INIT# INIT# 
WE# LFRAME# FWH4 
NC NC NC 
107 RES RES 
/06 RES RES 
105 RES RES 
104 RES RES 
103 LAD3 FWH3 
GND GND GND 
102 LAD2 FWH2 
/01 LAD1 FWH1 
/00 LADO FWHO 
AO RES IDO 
Al RES ID1 
A2 RES ID2 
A3 RES ID3 
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PRODUCT ORDERING INFORMATION 


Pm49FLOOx T -33 J CE 


[ Environmental Attribute 


E = Lead-free (Pb-free) Package 
Blank = Standard Package 





Temperature Range 
C = Commercial (0°C to +70°C) 


Package Type 
J = 32-pin Plastic J-Leaded Chip Carrier (32J) 
V = 32-pin (8 mm x 14mm) VSOP (32V) 


Speed Option 


Boot Block Location 
T = Top Boot Block 


PMC Device Number 
Pm49FLO02 (2 Mbit) 
Pm49FLO004 (4 Mbit) 


Boot Block Temperature 


Part Number Location Package Range 





Pm49FLO002T-33JCE 





32J 
Pm49FLO02T-33JC 


Commercial 
Pm49FL002T-33VCE (0° to +70°C) 











Pm49FLO02T-33VC 





Pm49FL004T-33JCE 





Pm49FL004T-33JC Commercial 


Pm49FL004T-33VCE (0°C to +70°C) 











Pm49FLO04T-33VC 
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PMC 


PIN DESCRIPTIONS 


Pm49FLO002 / 004 





SYMBOL 


TYPE 


Interface 





PP 


FWH 


LPC 


DESCRIPTION 





A[10:0] 


x 


Address Inputs: For inputing the multiplex addresses and commands in 
PP mode. Row and column addresses are latched during a read or 
write cycle controlled by R/C# pin. 





R/C# 


Row/Column Select: To indicate the row or column address in PP 
mode. When this pin goes low, the row address is latched. When this 
pin goes high, the column address is latched. 





VO[7:0] 


VO 


Data Inputs/Outputs: Used for A/A Mux mode only, to input 
command/data during write operation and to output data during read 
operation. The data pins float to tri-state when OE# is disabled. 





WE# 


Write Enable: Activate the device for write operation. WE# is active low. 





OE# 


Output Enable: Control the device's output buffers during a read cycle. 
OE# is active low. 





Interface Configuration Select: This pin determines which mode is 
selected. When pulls high, the device enters into A/A Mux mode. When 
pulls low, FWH/LPC mode is selected. This pin must be setup during 
power-up or system reset, and stays no change during operation. This 
pin is internally pulled down with a resistor between 20-100 KQ. 





RST# 


Reset: To reset the operation of the device and return to standby mode. 





INIT# 


Initialize: This is a second reset pin for in-system use. INIT# or RST# pin 
pulls low will initiate a device reset. 





GPI[4:0] 


FWH/LPC General Purpose Inputs: Used to set the GPI_REG for 
system design purpose only. The value of GPILREG can be read 
through FWH interface. These pins should be set at desired state 
before the start of the PCI clock cycle for read operation and should 
remain no change until the end of the read cycle. Unused GPI pins must 
not be floated. 





TBL# 


Top Block Lock: When pulls low, it enables the hardware write protection 
for top boot block. When pulls high, it disables the hardware write 
protection. 





WP# 


Write Protect: When pulls low, it enables the hardware write protection 
to the memory array except the top boot block. When pulls high, it 
disables hardware write protection. 





FWH[3:0] 


VO 


FWH Address and Data: The major VO pins for transmitting data, 
addresses and command code in FWH mode. 





FWH4 


FWH Input: To indicate the start of a FWH memory cycle operation. 
Also used to abort a FHW memory cycle in progress. 





LAD[3:0] 


VO 


LPC Address and Data: The major VO pins for transmitting data, 
addresses and command code in LPC mode. 





LFRAME# 


LPC Frame: To indicate the start of a_LPC memory cycle operation. 
Also used to abort a LPC memory cycle in progress. 





CLK 


FWH/LPC Clock: To provide a synchronous clock for FWH and LPC 
mode operations. 





ID[3:0] 


Identification Inputs: These four pins are part of the mechanism that 
allows multiple FWH devices to be attached to the same bus. The 
strapping of these pins is used to identify the component. The boot 
device must have ID[3:0] = 0000b and it is recommended that all 
subsequent devices should use sequential up-count strapping. These 
pins are internally pulled-down with a resistor between 20-100 KQ. 





Vv 


cc 


Device Power Supply 





GND 


Ground 





NC 


No Connection 








RES 














x| x |X| xX 


x) xX] x) xX 








Reserved: Reserved function pins for future use. 





Note: | = Input, O = Output 
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DEVICE OPERATION 





MODE SELECTION 


The Pm49FL002/004 can operate in two configurable 
interfaces: The In-System Hardware interface and Ad- 
dress/Address Multiplexed (A/A Mux) interface con- 
trolled by IC pin. If the IC pin is set to logic high (Vj), 
the devices enter into A/A Mux interface mode. If the IC 
pin is set logic low (Vj), the devices will be in in-system 
hardware interface mode. During the in-system hard- 
ware interface mode, the devices can automatically de- 
tect the Firmware Hub (FWH) or Low Pin Count (LPC) 
memory cycle sent from host system and response to 
the command accordingly. The IC pin must be setup 
during power-up or system reset, and stays no change 
during device operation. 


When working in-system, typically on a PC or Note- 
book, the Pm49FL002/004 are connected to the host 
system through a 5-pin communication interface oper- 
ated based on a 33-MHz synchronous clock. The 5-pin 
interface is defined as FWH[3:0] and FWH4 pins under 
FWH mode or as LAD[3:0] and LFRAME# pins under 
LPC mode for easy understanding as to those existing 
compatible products. When working off-system, typi- 
cally on a EPROM Programmer, the devices are oper- 
ated through 11-pin multiplexed address - A[10:0] and 
8-pin data I/O - I/O[7:0] interfaces. The memory ad- 
dresses of devices are input through two bus cycles as 
row and column addresses controlled by a R/C# pin. 
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PRODUCT IDENTIFICATION 


The product identification mode can be used to read the 
Manufacturer ID and the Device ID by a software Prod- 
uct ID Entry command in both in-system hardware in- 
terface and A/A Mux interface modes. The product 
indentification mode is activated by three-bus-cycle com- 
mand. Refer to Table 1 for the Manufacturer ID and De- 
vice ID of Pm49FLOOx and Table 14 for the SDP Com- 
mand Definition. 


In FWH mode, the product identification can also be 
read directly at FFBCO000h for Manufacturer ID - “9Dh” 
and FFBCO000th for Device ID in the 4 GByte system 
memory map. 


Table 1: Product Identification 


scnin [tne [8mm 
00000h 9Dh 
Manufacturer ID 00002h 


Device ID 
Pm49FL002 
Pm49FL004 





2Mb 00001h 6Dh 
4Mb 6Eh 
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DEVICE OPERATION (CONTINUED) 


The Pm49FL002/004 provide three levels of data protec- 
tion for the critical BIOS code of PC and Notebook. It 
includes memory hardware write protection, hardware 
data protection and software data protection. 


MEMORY HARDWARE WRITE PROTECTION 


The Pm49FL002 has a 16 Kbyte top boot block and the 
Pm49FLO004 has a 64 Kbyte top boot block. When work- 
ing in-system, the memory hardware write protection fea- 
ture can be activated by two control pins - Top Block 
Lock (TBL#) and Write Protection (WP#) for both FWH 
and LPC modes. When TBL# is pulled low (V, ), the boot 
block is hardware write protected. A sector erase, block 
erase, or byte program command attempts to erase or 
program the boot block will be ignored. When WP# is 
pulled low (V,,), the Block 0 ~ Block 14 of Pm49FLO002, 
or the Block 0 ~ Block 6 of Pm49FL004 (except the boot 
block) are hardware write protected. Any attemp to erase 
or program a sector or block within this area will be ig- 
nored. 


Both TBL# and WP# pins must be set low (V,,) for pro- 
tection or high (V,,,) for un-protection prior to a program 
or erase operation. A logic level change on TBL# or WP# 
pin during a program or erase operation may cause un- 
predictable results. 


The TBL# and WP# pins work in combination with the 
block locking registers. When active, these pins write 
protect the appropriate blocks regardless of the associ- 
ated block locking registers setting. 


HARDWARE DATA PROTECTION 


Hardware data protection protects the devices from un- 
intentional erase or program operation. It is performed 
by the devices automatically in the following three ways: 
(a) Voc Detection: if Voc is below 1.8 V (typical), the 
program and erase functions are inhibited. 

(b) Write Inhibit Mode: holding any of the signal OE# 
low, or WE# high inhibits a write cycle (A/A Mux mode 
only). 

(c) Noise/Glitch Protection: pulses of less than 5 ns (typi- 
cal) on the WE# input will not initiate a write cycle (A/A 
Mux mode only). 
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SOFTWARE DATA PROTECTION 


The devices feature a software data protection function 
to protect the device from an unintentional erase or pro- 
gram operation. It is performed by JEDEC standard Soft- 
ware Data Protection (SDP) command sequences. See 
Table 14 for SDP Command Definition. A program op- 
eration is initiated by three memory write cycles of un- 
lock command sequence. A chip (only available in A/A 
Mux mode), sector or block erase operation is initiated 
by six memory write cycles of unlock command se- 
quence. During SDP command sequence, any invalid 
command or sequence will abort the operation and force 
the device back to standby mode. 


BYTE PROGRAMMING 


In program operation, the data is programmed into the 
devices (to a logical “O”) on a byte-by-byte basis. In FWH 
and LPC modes, a program operation is activated by 
writing the three-byte command sequence and program 
address/data through four consecutive memory write 
cycles. In A/A Mux mode, a program operation is acti- 
vated by writing the three-byte command sequence and 
program address/data through four consecutive bus 
cycles. The row address (A10 - AO) is latched on the 
falling edge of R/C# and the column address (A21 - A11) 
is latched on the rising edge of R/C#. The data is latched 
on the rising edge of WE#. Once the program operation 
is started, the internal control logic automatically handles 
the internal programming voltages and timing. 


A data “0” can not be programmed back to a “1”. Only 
erase operation can convert “0”s to “1”s. The Data# Poll- 
ing on I/O7 or Toggle Bit on I/O6 can be used to detect 
when the programming operation is completed in FWH, 
LPC, and A/A Mux modes. 


CHIP ERASE 


The entire memory array can be erased by chip erase 
operation available under the A/A Mux mode operated 
by EPROM Programmer only. Pre-programs the device 
is not required prior to the chip erase operation. Chip 
erase starts immediately after a six-bus-cycle chip erase 
command sequence. All commands will be ignored once 
the chip erase operation has started. The Data# Polling 
on I/O7 or Toggle Bit on I/O6 can be used to detect the 
progress or completion of erase operation. The devices 
will return back to standy mode after the completion of 
chip erase. 
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DEVICE OPERATION (CONTINUED) 





SECTOR AND BLOCK ERASE 


The Pm49FLO02 contains sixty-four uniform 4 Kbyte sec- 
tors, or sixteen uniform 16 Kbyte blocks (sector group - 
consists of four adjecent sectors). The Pm49FL004 con- 
tains one hundred and twenty-eight uniform 4 Kbyte sec- 
tors, or eight uniform 64 Kbyte blocks (sector group - 
consists of sixteen adjecent sectors). A sector erase 
command is used to erase an individual sector. A block 
erase command is used to erase an individual block. 
See Table 12 - 13 for Sector/Block Address Tables. 


In FWH/LPC mode, an erase operation is activated by 
writing the six-byte command sequence through six con- 
secutive write memory cycles. In A/A Mux mode, an 
erase operation is activated by writing the six-byte com- 
mand in six consecutive bus cycles. Pre-programs the 
sector or block is not required prior to an erase opera- 
tion. 


(O07 DATA# POLLING 


The devices provide a Data# Polling feature to indicate 
the progress or the completion of a program or erase 
operation in all modes. During a program operation, an 
attempt to read the device will result in the complement 
of the last loaded data on I/O7. Once the program cycle 
is complete, the true data of the last loaded data is valid 
on all outputs. During an erase operation, an attempt to 
read the device will result a “O” on I/O7. After the erase 
cycle is complete, an attempt to read the device will 
result a “1” on I/O7. 
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(O06 TOGGLE BIT 


The Pm49FL002/004 also provide a Toggle Bit feature to 
detect the progress or the completion of a program or 
erase operation. During a program or erase operation, 
an attempt to read data from the devices will result in I/ 
O6 toggling between “1” and “0”. When the program or 
erase operation is complete, I/O6 will stop toggling and 
valid data will be read. Toggle bit may be accessed at 
any time during a program or erase operation. 


RESET 


Any read, program, or erase operation to the devices 
can be reset by the INIT# or RST# pins. INIT# and RST# 
pins are internally hard-wired and have same function to 
the devices. The INIT# pin is only available in FWH and 
LPC modes. The RST# pin is available in all modes. It 
is required to drive INIT# or RST# pins low during sys- 
tem reset to ensure proper initialization. 


During a memory read operation, pulls low the INIT# or 
RST# pin will reset the devices back to standby mode 
and then the FWH[3:0] of FWH interface or the LAD[3:0] 
of LPC interface will go to high impedance state. During 
a program or erase operation, pulls low the INIT# or RST# 
pin will abort the program or erase operation and reset 
the devices back to standby mode. A reset latency will 
occur before the devices resume to standby mode when 
such reset is performed. When a program or erase op- 
eration is reset before the completion of such opera- 
tion, the memory contents of devices may become 
invalid due to an incomplete program or erase opera- 
tion. 
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FWH MODE MEMORY READ/WRITE OPERATION 


In FWH mode, the Pm49FL002/004 are connected 
through a 5-pin communication interface - FWH[3:0] and 
FWH4 pins to work with Intel® Family of I/O Controller 
Hubs (ICH) chipset platforms. The FWH mode also sup- 
port JEDEC standard Software Data Protection (SDP) 
product ID entry, byte program, sector erase, and block 
erase command sequences. The chip erase command 
sequence is only available in A/A Mux mode. 


The addresses and data are transmitted through the 4- 
bit FWH[3:0] bus synchronized with the input clock on 
CLK pin during a FWH memory cycle operation. The 
address or data on FWH[3:0] bus is latched on the ris- 
ing edge of the clock. The pulse of FWH4 pin inserted 
for one clock indicates the start of a FWH memory read 
or memory write cycle. 


Once the FWH memory cycle is started, asserted by 
FWH4, a START value “11xxb” is expected by 
Pm49FL002/004 as a valid command cycle and is used 
to indicates the type of memory cycle (“1101b” for FWH 
memory read cycle or “1110b” for FWH memory write 
cycle). Addresses and data are transferred to and from 
the device decided by a series of “fields”. Field sequences 
and contents are strictly defined for FWH memory read 
and write operations. Refer to Table 2 and 3 for FWH 
Memory Read Cycle Definition and FWH Memory Write 
Cycle Definition. 


There are 7 clock fields in a FWH memory cycle that 
gives a 28 bit memory address A27 - AO through 
FWH{[3:0] pins, but only the last five address fields will 
be decoded by the FWH devices. The Pm49FLO002 de- 
codes A17 - AO with A19 and A18 ignored. The 
Pm49FL004 decodes A18 - AO with A19 ignored. The 
address A22 has the special function of directing reads 
and writes to the Flash array when A22 = 1 or to the 
register space with A22 = 0. The A27 - A23 and A21 - 
A20 are don’t care for the devices under FWH mode. 


The Pm49FL002/004 are mapped within the top 4 Mbyte 
address range devoted to the FWH devices in the 4 Gbyte 
system memory space. Please see Table 11 for System 
Memory Map. 
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FWH ABORT OPERATION 


The FWH4 signal indicates the start of a memory cycle 
or the termination of a cycle in FWH mode. Asserting 
FWH4 for one or more clock cycle with a valid START 
value on FWH[3:0] will initiate a memory read or memory 
write cycle. If the FWH4 is driven low again for one or 
more clock cycles during this cycle, this cycle will be 
terminated and the device will wait for the ABORT com- 
mand “1111b” to release the FWH[3:0] bus. If the abort 
occurs during the program or erase operation such as 
checking the operation status with Data# Polling (I/O7) 
or Toggle Bit (I/O6) pins, the read status cycle will be 
aborted but the internal program or erase operation will 
not be affected. Only the reset operation initiated by RST# 
or INIT# pin can terminate the program or erase opera- 
tion. 
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FWH MODE OPERATION (CONTINUED 





Table 2: FWH Memory Read Cycle Definition 


[Glock Cycie| Field | FWATS:0]| Direction [Descripon SSCS 


1 START 4101 IN Start of Cycle: "1101b" to indicate the start of a memory 
read cycle. 
ID Select Cycle: Indicates which FWH device should respond. 
2 IDSEL 0000 to IN if the IDSEL field matches the value set on ID[3:0] pins, then 
1111 the particular FWH device will respond to subsequent 
commands. 
Address Cycles: This is the 28-bit memory address. The 
addresses transfer most-significant nibble first and least- 
ie Mae ey N significant nibble last. (i.e., A27 - 24 on FWH{3:0] first, and 
A3 - AO on FWH{3:0] last). 
Memory Size Cycle: Indicates how many bytes will be or 
10 IMSIZE 0000 IN transferred during multi-byte operations. The Pm49FLOOx only 
support "0000b" for one byte operation. 


14 TARO 1144 INthen | Turn-Around Cycle 0: The Intel ICH has driven the bus then 
Float float it to all "1"s and then floats the bus. 
1111 Float then | Turn-Around Cycle 1: The device takes control of the bus 
12 TAR1 
(float) OUT during this cycle. 
RSYNC 0000 Ready Sync: The FWH device indicates the least-significant 
(READY) nibble of data byte will be ready in next clock cycle. 
Data Cycles: The 8-bits data transferred with least-significant 
14-15 DATA nibble first and most-significant nibble last. (i-e., YO3 - YOO on 
LADJ[3:0] first, then VO7 - VO4 on FWH{3:0] last). 
TARO 1144 OUT then | Turn -Around Cycle 0: The FWH device has driven the bus 
Float then float it to all"1"s and then floats the bus. 
1111 Float then | Turn-Around Cycle 1: The Intel ICH resumes control of the bus 
17 TAR1 
(float) IN during this cycle. 


FWH MEMORY READ CYCLE WAVEFORMS 





RST# or INIT# ft 


FWH4 \ | \ | 


Memory 





Bead ipseL Address IMSIZE TAR RSYNC Data Next Start 
L\ [\ [\ [\ [\ {\ L\ [\ L\ 
1 Clock 1 Clock Load Address in 7 Clocks 2 Clocks 1Clock Data Out 2 Clocks 2 Clocks 1 Clock 
From Host to Device From Device to Host 
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FWH MODE OPERATION (CONTINUED) 





Table 3: FWH Memory Write Cycle Definition 


[Glock Cycie| Field | FWATS:0]| Direction [Descripion SSCS 


1 START 1110 IN Start of Cycle: "1110b" to indicate the start of a memory 

write cycle. 
ID Select Cycle: Indicates which FWH device should respond. 

2 IDSEL 0000 to IN if the IDSEL field matches the value set on ID[3:0] pins, then 

1111 the particular FWH device will respond to subsequent 

commands. 
Address Cycles: This is the 28-bit memory address. The 
addresses transfer most-significant nibble first and least- 

a2 MARR pots significant nibble last. (i.e., A27 - 24 on FWH{3:0] first, and 
A3 - AO on FWH{3:0] last). 
Memory Size Cycle: Indicates how many bytes will be or 

10 IMSIZE 0000 transferred during multi-byte operations. The Pm49FLOOx only 
support "0000b" for one byte operation. 


Data Cycles: The 8-bits data transferred with least-significant 
11-12 DATA YYYY IN nibble first and most-significant nibble last. (i-e., YO3 - YOO on 
LADJ[3:0] first, then VO7 - VO4 on FWH[3:0] last). 
13 TARO 11414 IN then | Turn-Around Cycle 0: The Intel ICH has driven the bus then 
Float float it to all"1"s and then floats the bus. 
14 TARY 1111 Float then | Turn-Around Cycle 1: The device takes control of the bus 
(float) OUT during this cycle. 
0000 Ready Sync: The FWH device indicates that it has received 
BEING (READY) the data or command. 
TARO 1144 OUT then | Turn-Around Cycle 0: The FWH device has driven the bus 
Float then float it to all"1"s and then floats the bus. 
1111 Float then | Turn-Around Cycle 1: The Intel ICH resumes control of the bus 
TAR1 
(float) IN during this cycle. 





FWH MEMORY WRITE CYCLE WAVEFORMS 


RST# or INIT# Ps: 


FWH4 \ | \ / 


Memory 


Write 
Start IDSEL Address IMSIZE Data TAR RSYNC TAR Next Start 


V 
\ I\ I\ \ \ \ \ l\ \ \ [\ 


1 Clock 1 Clock Load Address in 7 Clocks 1 Clock Load Data in 2 Clocks 2 Clocks 1 Clock 2 Clocks 1 Clock 
From Host to Device From Device to Host 








—, 


FWH[3:0] 
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FWH MODE OPERATION (CONTINUED) 





FWH BYTE PROGRAM WAVEFORMS 


21 Re i) i i FD a 8 i 
RST# or INIT# ‘om 


FWH4 ————\ fT 

















Memory 
cue IDSEL Address IMSIZE Data TAR RSYNC TAR 
eungo) 7 ie Fe Jn Yon oe [a on (ef we fo wo (i ow 
L\ L\ L\ f\ L\ L\ AY AY L\ L\ L\ 





1 Clock 2 Clocks 
Device to Host 


or a a a a a a a a 


$y 


RST# or INIT# 


FWH4 a, a 








1 Clock 1 Clock Load "5555h" in 7 Clocks 1 Clock Load "AAh" in 2 Clocks 2 Clocks 
Host to Device 















2nd Start IDSEL Address IMSIZE Data TAR RSYNC TAR 
7 V V V V V V V V V / 
FWH[3:0] 1116/9801} x0XxXxD xtxxb J xxxxb JX 0010b J 1010b X 1010b XK 1010b KX o000b f 0101b X 0101b X 1111b Vriistate 1111b resi / 
L\ [\ L\ L\ L\ L\ L\ [\ \ L\ L\ 
1 Clock 1 Clock Load "2AAAh" in 7 Clocks 1 Clock Load "55h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks 
Host to Device Device to Host 


Tc i a ig a i a et SE a 


9] 


RST# or INIT# 


FWH4 \ | f—- 











3rd Start IDSEL Address IMSIZE Data TAR RSYNC TAR 
runt) 7 ya ee Yor Yan me Yor Fors Pos Jon [omy (om Ym Yosef om Xie Joe] 
L\ L\ L\ [\ A A A L\ L\ [\ [\ 
1 Clock 1 Clock Load "5555h" in 7 Clocks 1 Clock Load "AOh" in 2 Clocks 2 Clocks 1 Clock 2 Clocks 
Host to Device Device to Host 








oo iy ae a a i Eg) i pF a a i 


$y 


RST# or INIT# 


FWH4 \ | on 










4th Start IDSEL Address IMSIZE Data TAR RSYNC TAR 
7 V V V V V V V V / 
FWH[3:0] 1106/9801} xxxxD xtxxb X A[19:16] XA[15:12] X A[11:8] YX Al7:4] V A[3:1] X0000b X D[3:0] X [7:4] { tii risa 1111b Kris / 
[\ [\ L\ [\ L\ L\ L\ [\ L\ A \ 
1 Clock 1 Clock Load Address in 7 Clocks 1 Clock Load Data in 2 Clocks 2 Clocks 1 Clock 2 Clocks 
Host to Device Device to Host 
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FWH SECTOR ERASE WAVEFORMS 


go — 


RST# or INIT# 
FWH4 a \ | ue 
vinkocyi IDSEL Address IMSIZE Data TA RSYNC 
















1110b 


FWH[3:0] 


1 Clock 2 Clocks 
Device to Host 


CLK cee ee ee eet 4 


Host to Device 








Kk Clock 1 Clock Load "5555h" in 7 Clocks 1 Clock Load "AAh" in 2 Clocks 2 Clocks 















RST# or nT See 
2nd Start IDSEL Address IMSIZE Data TAR RSYNC TAR 
V V V V V V V V / 
FWH[3:0] r1106/ too) Y so Xx} xxxxb JX 0010b X 1010b XK 1010b X 1010b Xoo0ob X 0101b V oioie 1111b Xri-siat) o000b X 1111b J restate 
[\ L\ L\ L\ L\ f\ [\ ‘\ A A [\ 
4 Clock 1 Clock Load "2AAAh" in 7 Clocks 1 Clock Load "55h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks 
Host to Device Device to Host 


CLK ara ge ee gc lege 


















RST# or IN ite 7 
FWH4 t ae d 
3rd Start IDSEL Address IMSIZE Data TAR RSYNC. 
V V Y, /— 
FWH[3:0] tm 2S ED CS ES, X 
hi Clock 1 Clock Load "5555h" in 7 Clocks 1 Clock Load "80h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks 
Host to Device Device to Host | 


of OF i a a a 0 ef ag 8 7 


—] |} 
RST# or INIT# ih 


FWH4 ih ae —osSsSsmnmanan9n9msS ss = 


/ 4th Start IDSEL Address IMSIZE Data TAR RSYNC TAR / 



















V V V V V V V V V 
FWH[3:0] r1109/ 1001 Y x ) xtxxb XY xxxb f0101b f 0101b X 0101b X 0101b K0000 X 0101b X 1010b X 1111b Vri-state 0000b X 1111b Krstate/ 
‘ L\ L\ [\ {\ [\ [\ L\ [\ ‘\ A L\ 
1 Clock 1 Clock Load "5555" in 7 Clocks 1 Clock Load "AAh"in 2 Clocks 2 Clocks 1 Clock 2 Clocks 
Host to Device Device to Host 


CLK Se ae ar ca 




















RST# or IN Tm 
, Sth Start = =IDSEL Address IMSIZE Data TAR RSYNC TAR / 
FWH[3:0] 1110b { 10100 Y 0000b orore K oro%e 1111b 
1 Clock 1 Clock Load "2AAAh" in 7 Clocks 1 Clock Load "55h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks 
Host to Device Device to Host 


oLK So ae ca esta ait 


RST# or Inte 


= 
F Ww H 4 Internal Erase 


Start 
/ 6th Start IDSEL Address IMSIZE Data TAR RSYNC TAR / 


















V V V V V VV V VV 
FWH [3 :0] r1104/ 1030) Y x) xtxxb Koo Ysarig-16) Ksalis:t2]¥ xxxxb Y xoxb Y0000b ¥ oo00b V 0011b ¥ 11411b Virii-state o000b ¥ 1111b Xrstae/ 
L\ L\ L\ L\ L\ L\ L\ L\ L\ AY L\ 
1 Clock 1 Clock Load Sector Address in 7 Clocks 1 Clock Load "30h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks 
Host to Device Device to Host 


SA = Sector Address 
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FWH BLOCK ERASE WAVEFORMS 


oe 
RST# or ite / n 


FWH4 a \ / SH 


Memory 
Write Cycle IDSEL Address IMSIZE Data RSYNC TAR 








FWH[3:0] 







1 Clock 2 Clocks 


Host to Device Device to Host 


CLK Sa ee ee ee 








kK Clock 1 Clock Load" ae in 7 Clocks 1 Clock Load "AAh" in 2 Clocks 2 ae 







RST# or ice 
FWH4 ue KF Se 
2nd Start IDSEL Address ses Data RSYNC TAR 
ew nto Ae 





1 Clock Load 
Host to Device 








V. 

[\ 
2 Clocks 2 Clocks 1 Clock 2 Clocks 
Device to Host 


kK Clock 1 Clock Load "2AAAh" in 7 Clocks 
















RST# or IN ite 7 
3rd Start IDSEL Address IMSIZE Data TAR RSYNC TAR / 
FWH[3:0] +1100f° io, K sox Xxiao X nao X 0101b Y otoib Y oioib V oso1 V oooob Y 1000b 1111b Jest) 1111b J re-state/ 
: L\ L\ L\ L\ L\ L\ L\ L\ L\ \ L\ 
1 Clock 1 Clock Load "5555h" in 7 Clocks 1 Clock Load "80h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks 
Host to Device Device to Host 


te a oo es i EB OY a li i a a 


—_/ tk CC 
RST# or INIT# ee 


FWH4 i ey SSS 


4th Start ey Address IMSIZE Data RSYNC TAR 
—7 sono om (i gl A 


1 Clock 1 Clock Load "5555" in 7 Clocks 1 Clock 2 Clocks 
Host to Device 


Device to Host 











1110b 


FWH[3:0] 


1 Clock Load "AAh" in 2 Clocks 2 Clocks 




















RST# or IN eo” 
Sth Start IDSEL Address IMSIZE Data TAR RSYNC TAR 
1 Clock 1 Clock Load " ann in 7 Clocks 1 Clock Load "55h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks 
Host to Device Device to Host 


cLK oo ee ce al eco eer nee 


RST# or Inte 


a ee 
F Ww H 4 Internal Erase 


FWH[3:0] q a 


6th Start IDSEL Address IMSIZE Data TAR RSYNC TAR 








1110b 


1 Clock 2 Clocks 
Device to Host 


2 Clocks 






Host to Device 








kK Clock 1 Clock Load Block Address in 7 Clocks 1 Clock Load "50h" in 2 Clocks 


BA = Block Address 
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FWH GPI REGISTER READ WAVEFORMS 


a. —— 




















RST# or INIT# 
Memory 
Hate IDSEL Address IMSIZE TAR RSYNC Data TAR Next Start 
eungeay 7 of wn Qos Ye {efor Yorn Joe om ore ve osafom Yee Lor TE 
L\ L\ L\ L\ \ A L\ [\ L\ L\ 
1 Clock 1 Clock Load Address "xBC0100h" in 7 Clocks 1 Clock 2 Clocks 1 Clock Data Out 2 Clocks 2 Clocks 1 Clock 
From Host to Device From Device to Host 


FWH BLOCK LOCKING REGISTER READ WAVEFORMS 


—— 














RST# or INIT# 
Memory 
Es IDSEL Address IMSIZE TAR RSYNC Data TAR Next Start 
L\ [\ L\ L\ L\ L\ L\ [\ L\ L\ 
1 Clock 1 Clock Load Address "xBx0002h" in 7 Clocks 1 Clock 2 Clocks 1 Clock Data Out 2 Clocks 2 Clocks 1 Clock 
From Host to Device From Device to Host 
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LPC MODE OPERATION 





LPC MODE MEMORY READ/WRITE OPERATION 


In LPC mode, the Pm49FL002/004 use the 5-pin LPC 
interface includes 4-bit LAD[3:0] and LFRAME# pins to 
communicate with the host system. The addresses and 
data are transmitted through the 4-bit LAD[3:0] bus syn- 
chronized with the input clock on CLK pin during a LPC 
memory cycle operation. The address or data on LAD[3:0] 
bus is latched on the rising edge of the clock. The pulse 
of LFRAME# signal inserted for one or more clocks 
indicates the start of aLPC memory read or write cycle. 


Once the LPC memory cycle is started, asserted by 
LFRAME#, a START value “O000b” is expected by the 
devices as a valid command cycle. Thena CYCTYPE + 
DIR value (“010xb” for memory read cycle or “011xb” for 
memory write cycle) is used to indicates the type of 
memory cycle. Refer to Table 4 and 5 for LPC Memory 
Read and Write Cycle Definition. 


There are 8 clock fields in a LPC memory cycle that 
gives a 32 bit memory address A31 - AO through LAD[3:0] 
with the most-significant nibble first. The memory space 
of Pm49FL002/004 are mapped directly to top of 4 Gbyte 
system memory space. See Table 11 for System Memory 
Map. 


The Pm49FLO002 is mapped to the address location of 
(FFFFFFFFh - FFFCOOOOh), the A31- A18 must be 
loaded with “1” to select and activate the device during a 
LPC memory read or write operation. Only A17 - AO is 
used to decode and access the 256 Kbyte memory. The 
1/07 - \/O0 data is loaded onto LAD[3:0] in 2 clock cycles 
with least-significant nibble first and most-significant 
nibble last. 


The Pm49FL004 is mapped to the address location of 
(FFFFFFFFh - FFF80000h), the A31- A19 must be 
loaded with “1” to select and activate the device during a 
LPC memory operation. Only A18 - AO is used to de- 
code and access the 512 Kbyte memory. 
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LPC MODE OPERATION (CONTINUED 





Table 4: LPC Memory Read Cycle Definition 


Clock Cycle | Field | LADIG:0] | Direction [Desorption —SC~ST 


= START 0000 = Start of Cycle: "0000b" indicates the start of a LPC memory 
cycle. 
CYCTYPE Cycle Type: Indicates the type of a LPC memory read cycle. 
010x CYCTYPE: Bits 3 - 2 must be "01b" for memory cycle. DIR: 
ik Bit 1 = "Ob" indicates the type of cycle for Read. Bit 0 is 
reserved. 
Address Cycles: This is the 32-bit memory address. The 
addresses transfer most-significant nibble first and least- 
eae BEDR yO IN | significant nibble last. (.., A31 - 28 on LAD[3:0] first, and A3 
- AO on LAD[3:0] last). 


TARO 1144 IN then | Turn-Around Cycle 0: The Chipset has driven the bus to all 
Float "1"s and then float the bus. 


TARY 1111 Float then | Turn-Around Cycle 1: The device takes control of the bus 
= OUT during this cycle. 


[een | ee The device indicates the least-significant nibble of data 
} 0000. | 
[een hee will be ready in next clock cycle. 


Data Cycles: The 8-bits data transferred with least-significant 
DATA nibble first and most-significant nibble last. (i.e., VO3 - VOO on 
LAD[3:0] first, then VO7 - YO4 on LAD[3:0] last). 
TARO 1114 OUT then | Turn-Around Cycle 0: The device has driven the bus to all 
Float "1"s and then floats the bus. 
1111 Float then | Turn-Around Cycle 1: The Chipset resumes control of the bus 
17 TAR1 : . 
(float) IN during this cycle. 


LPC MEMORY READ CYCLE WAVEFORMS 





1 as in a a 





RST# or INIT# et 
LFRAME# u Ned ee 


Memory 


Read 
Start Cycle Address TAR SYNC Data TAR Next Start 


—, 


LAD[3:0] 0000 


4 ] : i- : 
\ A A AA7t81\ A \ I \ \ {\ 
1Clock 1 Clock Load Address in 8 Clocks 2 Clocks 1Clock Data Out 2 Clocks 2 Clocks 1 Clock 
From Host to Device From Device to Host 
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LPC MODE OPERATION (CONTINUED) 





Table 5: LPC Memory Write Cycle Definition 


Clock Cycle | Field | LAD[S:O}] Direction [Desorption 


— START 0000 a Start of Cycle: "0000b" to indicate the start of a LPC 
memory cycle. 
CYCTYPE Cycle Type: Indicates the type of a LPC memory write cycle. 
O11x CYCTYPE: Bits 3 - 2 must be "01b" for memory cycle. DIR: 
Bid Bit 1 = "1b" indicates the type of cycle for Write. Bit 0 is 

reserved. 
Address Cycles: This is the 32-bit memory address. The 
addresses transfer most-significant nibble first and least- 

oo eee need IN | significant nibble last. (.., A31 - 28 on LAD[3:0] first, and A3 
- AO on LAD[3:0] last). 


Data Cycles: The 8-bits data transferred with least-significant 
11-12 DATA YYYY IN nibble first and most-significant nibble last. (i-e., VO3 - VOO on 
LADJ8:0] first, then VO7 - VO4 on LAD[3:0] last). 
IN then | Turn-Around Cycle 0: The Chipset has driven the bus to all 
ine ee "1"s and then float the bus. 
14 TARI 1111 Float then | Turn-Around Cycle 1: The device takes control of the bus 
(float) OUT during this cycle. 
0000 Sync: The device indicates that it has received the data or 
command. 
OUT then | Turn-Around Cycle 0: The device has driven the bus to all 
oa Boe "1"s and then floats the bus. 
1111 Float then | Turn-Around Cycle 1: The Chipset resumes control of the bus 
17 TAR1 : . 
(float) IN during this cycle. 


LPC MEMORY WRITE CYCLE WAVEFORMS 





RST# or INIT# SG 


LFRAME# \ / \ | 


Memory 
ite 


Start a Address Data TAR SYNC TAR Next Start 










—, 


LAD[3:0] 00008 


1 Clock 1 Clock Load Address in 8 Clocks Load Data in 2 Clocks 2 Clocks 1 Clock 2 Clocks 1 Clock 
From Host to Device From Device to Host 
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LPC MODE OPERATION (CONTINUED) 





LPC BYTE PROGRAM WAVEFORMS 


1 eB i Be i fa a ll i 0 
RST# or INIT# f— 


LFRAME# \ / Memory Z 


Write 










(st Start Cycle Address Data TAR Syne TAR 
tango] 7pm win re XH wow Fore Free Yorn Toon {wwf wae Yo oe Yin Yo A 
[\ [\ A L\ L\ [\ L\ A [\ [\ L\ 
1 Clock 1 Clock Load "5555h" in 8 Clocks Load "AAh" in 2 Clocks 2 Clocks 1 Clock 2 Clocks 
Host to Device Device to Host 








Tl OB fs lf i a Fi lt a 


$y 


RST# or INIT# 


LFRAME# H ae ee a 

















Write 
2nd Start Cycle Address Data TAR Syne TAR 
7 V V V V V V V V V / 
LAD[3:0] ccooo/ ori) 111th RX 1111 } i1t1b X t1xxb Jf 0010 X 1010b f 1010b f1010b X 0101b F O101b { sii Yrrsia) (iii \resate/ 
L\ L\ [\ L\ [\ [\ L\ \ L\ A L\ 
1 Clock 1 Clock Load "2AAAh" in 8 Clocks Load "55h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks 
Host to Device Device to Host 








16 os oe 0 RS 0 at i 0 a i 


Yip 


RST# or INIT# 


LFRAME# \ / Memory = 


















Write 
3rd Start Cycle Address Data TAR Syne TAR 
want mf an form nfm ov Fore Yon Joes om Fos Ye Yn A 
[\ A [\ L\ L\ L\ [\ [\ A A L\ 
1 Clock 1 Clock Load "5555h" in 8 Clocks Load "AOh" in 2 Clocks 2 Clocks 1 Clock 2 Clocks 
Host to Device Device to Host 


oT ea O00 a EF a 0 


$y 


RST# or INIT# 


LFRAME# M ae oe 1f— 





















Write 
4th Start Cycle Address Data TAR Syne TAR 
7 V V V V V V V V V / 
LAD[3:0] ecooo/ ori) 1111b X 1141b X t114b Kali9:t6] NAl15:12] X Altt:8) K Al7:4) X Al] X D3:0) X [7:4] ¥ 1114> Viri-state 1111b J reste 
L\ L\ [\ L\ [\ [\ L\ L\ L\ [\ L\ 
1 Clock 1 Clock Load Address in 8 Clocks Load Data in 2 Clocks 2 Clocks 1 Clock 2 Clocks 
Host to Device Device to Host 
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LPC SECTOR ERASE WAVEFORMS 


eos 7 i BO 8 1 WE oi a 


[A TE 
—y iE 


LFRAME# ney 


RST# or INIT# 









Write 
1st Start Cycle Address Data TAR Syne TAR 
a L\ L\ L\ L\ L\ L\ L\ L\ L\ 
1 Clock 1 Clock Load "5555h" in 8 Clocks Load "AAh" in 2 Clocks 2 Clocks 1 Clock 2 Clocks 
Host to Device Device to Host 








RST# or ar ae a 


LFRAME# ne NF eae i= 
















Write 
2nd Start Cycle Address Data TAR Syne TAR 
7 V V V V V V V V V / 
LAD[3:0] eo00b/ o11xb ) 1111b 1111b R 1111b 11xxb 0010b 1010b 1010b ¥ 1010b 0101b 0101b 1111b Krista) 0000b 1111b Xrestaed 
£ [\ [\ \ [\ [\ [\ AY [\ A {\ L\ 
1 Clock 1 Clock Load "2AAAh" in 8 Clocks Load "55h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks 
Host to Device Device to Host 


rem oO 8 a 
or 


















RST# or INIT# 
LFRAME# \. | Memory 7 
Write 
3rd Start Cycle Address Data TAR Syne TAR 
: L\ L\ L\ L\ L\ L\ L\ L\ L\ L\ L\ 
1 Clock 1 Clock Load "5555h" in 8 Clocks Load "80h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks 
Host to Device Device to Host 


of ig es i 8 Ge a 0 A i a a Op 


$$ yp 
















RST# or INIT# 
LFRAME# \ / Memory 
Write 
4th Start Cycle Address Data TAR Syne TAR 
7 V V V V V V V V / 
LAD[3:0] oo00e// o11xb ) 1111b X 1111b X 41141b X tixxb X 0101b X 0101 Y 0101b X0101b X o101b ¥ 1010b XY 11114b Krista) 0000b X 1111b Xstate/ 

L\ f\ L\ L\ L\ L\ A\ L\ A [\ 

1 Clock 1 Clock Load "5555" in 8 Clocks Load "AAh" in 2 Clocks 2 Clocks 1 Clock 2 Clocks 

Host to Device Device to Host 








cis 7d Gi Fg i 2 i 2B a Dg a 
4p 



















RST# or INIT# 
LFRAME# \ [Memory 7 
Write 
/ Sth Start Cycle Address Data TAR Syne TAR / 
LAD[3:0] co0dn/ ovsxe X 1111b Y 11110 1111b roa» X 0010b X s0100 J 1010b V 1010b 0101b X ovore  rrit8 Xrestat) 0000b (i880 restate 
5 L\ f\ L\ {\ f\ {\ f\ f\ L\ L\ {\ 

1 Clock 1 Clock Load "2AAAh" in 8 Clocks Load "55h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks 

Host to Device Device to Host 


Tec ilu pl Ua Ei a i pg ff 
Yip 



















RST# or INIT# 
LFRAM E# \ / Memory Internal Erase 
Write Start 
6th Start Cycle Address Data TAR Sync TAR 
7 V V V / 
LAD[3:0] eo00e// 011Xb ) rire Kite ¥ s1r1p Yearorosatisiait xont Y soon Y xvod Y ooooe ¥ oor ¥ tite Yrr-state oooos Y s1110 Xstate/ 
[\ [\ [\ Al A L\ [\ [\ [\ [\ {\ 
1 Clock 1 Clock Load Sector Address in 8 Clocks Load "30h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks 
Host to Device Device to Host 


SA = Sector Address 
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LPC BLOCK ERASE WAVEFORMS 


ca ll it a at a lt i 


SE. SSS eS 
—/ -- 


RST# or INIT# 




















LFRAME# ane 
Write 
1st Start Cycle Address Data TAR Syne TAR 
E L\ L\ L\ L\ L\ L\ L\ L\ L\ \ L\ 
1 Clock 1 Clock Load "5555h" in 8 Clocks Load "AAh" in 2 Clocks 2 Clocks 1 Clock 2 Clocks 
Host to Device Device to Host 


a el ot on lo et 0 Ee po 
RST# or ieee a 


LFRAME# a Ne ea ls 


Write 












2nd Start Cycle Address Data TAR Sync TAR 











V V V V V V V V V 
LAD[3:0] 2000e/ 011%} 1111b 1111b 1111b 11xxb 0010b 1010b 1010b ¥ 1010b 0101b 0101b 1111b Xri-siat) 0000b 1111b J re-stae/ 
: [\ [\ [\ [\ [\ [\ \ L\ L\ L\ 
1 Clock 1 Clock Load "2AAAh" in 8 Clocks Load "55h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks 
Host to Device Device to Host 


gS a tA a YK 
cc 7 



















RST# or INIT# 
LFRAME# \ F ttemory 7 
Write 
3rd Start Cycle Address Data TAR Sync TAR 
7 V V V V / 
LAD[3:0] 0000b 1111b 1111b 1111b 11xxb 0101b 0101b 0101b 0000b 1000b 1111b ri-State 
. L\ L\ L\ L\ L\ L\ L\ L\ L\ L\ 

1 Clock 1 Clock Load "5555h" in 8 Clocks Load "80h" in 2 Clocks 2 Clocks 1 Clock 2 Clocks 

Host to Device Device to Host 


od 2 8 OO) i i 0 a 


—]/ tk CC TS 
RST# or INIT# [= 


LFRAME# \ / Memory 


Write 
















4th Start Cycle Address Data TAR Syne TAR 
7 V V V V V V V / 
LAD[3:0] 20000/ 011% } 1111b 1111b 1111b 11xxb 0101b o1otb ¥ oto1b 0101b oioib Y 1010b {sss \resiate 0000b 1111b Krstae/ 
: L\ L\ L\ L\ L\ L\ L\ L\ L\ A [\ 
1 Clock 1 Clock Load "5555" in 8 Clocks Load "AAh" in 2 Clocks 2 Clocks 1 Clock 2 Clocks 
Host to Device Device to Host 


fm i it EW i 
ff ey 















RST# or INIT# 
LFRAME# \ / Memory 7 
Sth Start cycle Address Data TAR Sync TAR 
tania) \gonf om ora a wv Form Fm Yon {nome fn (re Fr wom Xie fe] 
. {\ f\ L\ L\ L\ L\ L\ L\ L\ LA 











1 Clock 1 Clock Load "2AAAh" in 8 Clocks Load "55h" in 2 Clocks 2 Clocks 
Host to Device 


{Clock 2 Clocks a 
CLK | | | | yl 
yp 


RST# or INIT# 
LFRAM E# \ / Memory Internal Erase 
Write Start 
6th Start Cycle Address Data TAR Syne TAR 












— E- 
















V V VV V V V V 
LAD[3:0] 0000e/ 011% } titty Etre atte Yoarrore oars oxo Yi scoot YX cod Y ooo Y otore Y t1115 Xri-siat) oooob YX 1111b Xrstate/ 
f\ L\ L\ L\ A+ _f\ f\ L\ f\ L\ 
1 Clock 1 Clock Load Block Address in 8 Clocks Load "50h" in 2 Clocks 2 Clocks {Clock 2 Clocks 
Host to Device Device to Host 


BA = Block Address 
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LPC MODE OPERATION (CONTINUED) 


LPC GPI REGISTER READ WAVEFORMS 


RST# or INIT# 
LFRAME# \ \ | 
Memory 
Read 
Start Cycle Address SYNC Data Next Start 






LAD[3:0] 





From Host to Device From Device to Host 








h Clock 1 Clock Load Address "FFBC0100h" in 8 Clocks 2 Clocks i Clock Data Out 2 Clocks 2 Clocks 1 Clock 
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REGISTERS 


The Pm49FL002/004 have two registers include the Gen- 
eral Purpose Inputs Register (GPI_REG - available in 
FWH and LPC modes) and the Block Locking Register 
(BL_REG - available in FWH mode only). The GPI_LREG 
can be read at FFBC0100h in the 4 Gbyte system 
memory map. And the BL_REG can be read through 
FFBx0002h where x = F - Oh. See Table 8 and 9 for the 
address of BL_REG. 


GENERAL PURPOSE INPUTS REGISTER 


The Pm49FL002/004 contain an 8-bit General Purpose 
Inputs Register (GPI_REG) available in FWH and LPC 
modes. Only Bit 4 to Bit 0 are used in current version 
and Bit 7 to Bit 5 are reserved for future use. The 
GPI_REG is a pass-through register with the value set 
by GPI[4:0] pin during power-up. The GPI_REG is used 
for system design purpose only, the devices do not use 
this register. This register is read only and can be read 
at address location FFBC0100h in the 4 GByte system 
memory map through a memory read cycle. Refer to 
Table 6 for General Purpose Input Register Definition. 


Pm49FLO002 / 004 


BLOCK LOCKING REGISTERS 


The devices support block read-lock, write-lock, and lock- 
down features through a set of Block Locking Registers. 
Each memory block has an associated 8-bit read/writ- 
able block locking register. Only Bit 2 to Bit 0 are used 
in current version and Bit 7 to Bit 3 are reserved for future 
use. The default value of BL_REG is “01h” at power up. 
The definition of BL_REG is listed in Table 7. The FWH 
Register Configuration Map of Pm49FLO02 is shown in 
Table 8. The FWH Register Configuration Map of 
Pm49FLO004 is shown in Table 9. Unused register will be 
read as 00h. 


Table 6. General Purpose Inputs Register Definition 


32-VSOP Pin# 


a 
apa [GPL REG BIA 
ape |GPLREG BIG 


cen [@PLREG Bit 





ae 


spo |GPLREG AKG ee 
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REGISTERS (CONTINUED) 





Table 7. Block Locking Register Definition 


Reserved 


Read-Lock 
"1" = Prevents read operations in the block where set. 
"0" = Normal operation for reads in the block where clear. Default state. 


Lock-Down 

"1" = Prevents further set or clear operations to the Write-Lock and Read-Lock bits. Lock- 
Down only can be set, but not cleared. The block will remain locked-down until reset (with 
RST# or INIT#), or until the device is power-on reset. 

"0" = Normal operation for Write-Lock and Read-Lock bit altering in the block where clear. 
Default state. 


Write-Lock 
"{" = Prevents program or erase operations in the block where set. Default state. 
"0" = Normal operation for programming and erase in the block where clear. 
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REGISTERS (CONTINUED) 





Table 8. Pm49FL002 Block Locking Register Address 


Block Size Protected Block 
(Kbytes) Address Range Mromory: Mapwndctess 


T_BLOCK_LK 


6 3C000h - 3FFFFh FFBF8002h 

6 38000h - 3BFFFh 

6 34000h - 37FFFh FFBF0002h 

6 30000h - 33FFFh 

6 2C000h - 2FFFFh 

6 28000h - 2BFFFh FFBE8002h 

6 24000h - 27FFFh 

6 20000h - 23FFFh FFBE0002h 

6 1C000h - 1FFFFh 

6 18000h - 1BFFFh FFBD8002h 

6 ; 
6 : 
6 : 
6 
6 
6 


T_MINUSO1_LK 
T_MINUS02_LK 


T_MINUS04_LK 
T_MINUSO5_LK 
T_MINUS06_LK 


T_MINUSO7_LK 


14000h - 17FFFh 
10000h - 13FFFh FFBD0002h 
0C000h - OFFFFh 
08000h - OBFFFh FFBC8002h 
04000h - O7FFFh 
00000h - O3FFFh FFBC0002h 


Table 9. Pm49FL004 Block Locking Register Address 


recor | kona) 


{ 
1 

i 1 

1 

1 

— 1 
T_MINUS03_LK 
{ 

= 1 

1 

7 1 

1 

1 

1 

1 
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A/A MUX MODE OPERATION 





A/A MUX MODE READ/WRITE OPERATION 


The Pm49FL002/004 offers a Address/Address Multi- 
plexed (A/A Mux) mode for off-system operation, typi- 
cally onan EPROM Programmer, similar to a traditional 
Flash memory except the address input is multiplexed. 
In the A/A Mux mode, the programmer must drive the 
OE# pin to low (V\_) for read or WE# pins to low for write 
operation. The devices have no Chip Enable (CE#) pin 
for chip selection and activation as traditional Flash 
memory. The R/C#, OE# and WE# pins are used to ac- 
tivate the device and control the power. The 11 multiplex 
address pins - A[10:0] and a R/C# pin are used to load 
the row and column addresses for the target memory 
location. The row addresses (internal address A10 - AO) 


Pm49FLO002 / 004 


are latched on the falling edge of R/C# pin. The column 
addresses (internal address A21 - A11) are latched on 
the rising edge of R/C# pin. The Pm49FLO02 uses A17 
- AO internally to decode and access the 256 Kbytes 
memory space. The Pm49FL004 use A18 - AO respec- 
tively. 


During a read operation, the OE# signal is used to con- 
trol the output of data to the 8 I/O pins - I/O[7:0]. During 
a write operation, the WE# signal is used to latch the 
input data from I/O[7:0]. See Table 10 for Bus Operation 
Modes. 


Table 10. A/A Mux Mode Bus Operation Modes 


Address 





Read 


xX 1) 





Write 





Standby 


High Z 





Output Disable 


High Z 





Reset 


Product Identification 











Notes: 
1. X can be V), or Vip. 





x High Z 





A2 -A21 = X, 
A1 =V,, AO =Viy 
and 
A1 = Vy, AO = Vin 


Manufacturer ID © 





A2 - A21 =X, 


2) 
A1 =V,, AO =Viq Device ID 











2. Refer to Table 1 for the Manufacturer ID and Device ID of devices. 
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SYSTEM MEMORY MAP 





System Memory 
(Top 4 MBytes) 


FFFFFFFFh 


FFFCO000h 


FFF80000h 


FFF00000h 


FFC00000h 
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Pm49FL002 / 004 


Pm49FL002 
(2 Mbits) 


Pm49FL004 
(4 Mbits) 


Pm49FL008 
(8 Mbits) 


Range for other 
FWH Devices 





Table 11. System Memory Map 
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MEMORY BLOCKS AND ADDRESSES 


Table 12. Pm49FL002 Sector/Block Address Table 


Hardware Block Size 
Protection (Kbytes) 
Block 15 (Boot 


ef 
ce 
ce 
ce 
re 
ce a 
ce 
ce a 
re a 
aes [6 f 

ef 


Pm 
tae 
[son 
[stor 
ee 
etn aa 
[ator 
[ator 
Pe 
oto 
[tore 
a 
Pere fe || tne 
a 
Psecers |» | tatoo carrre 
Psesore [+ [coon aren 
Block 0 16 
Pseaort [+ | rot oF 
[secoro | + | eaten corrrn 
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MEMORY BLOCKS AND ADDRESSES (CONTINUED 





Table 13. Pm49FL004 Sector/Block Address Table 


Hardware Block Size Sector Size Addtes® Hanae 
Protection (Kbytes) (Kbytes) 9 
TBL# PIOGK e\oot 64 70000h - 7FFFFh 
Block) 


WP# 
Sector 15 OFOOOh - OFFFFh 


. EL 
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COMMAND DEFINITION 





Command 
Sequence 


Read 

Chip Erase “) 
Sector Erase 
Block Erase 

Byte Program 
Product ID Entry 
Product ID Exit ©) 
Product ID Exit ©) 


Notes: 


Table 14. Software Data Protection Command Definition 


Bus 1st Bus 2nd Bus 3rd Bus 4th Bus 5th Bus 6th Bus 
Cvcle Cycle Cycle Cycle Cycle Cylce Cycle 
y Addr®) Data | Addr Data | Addr Data | Addr Data | Addr Data | Addr Data 
Addr Dor | | | TT 
5555h AAh 2AAAN 55h 15555h 80h |5555h AA | 2AAAh 55h | 5555h 10h 
5555h AAh_ | 2AAAh 55h | 5555h 80h |5555h AAN | 2AAAh 55h | SA) 30h 
5555h AAh_ | 2AAAh 55h | 5555h 80h |5555h AAN | 2AAAh 55h | BA @) 50h 





5555h AAh_ | 2AAAh 55h | 5555h AOh | Addr Diy 


1. Chip erase is available in A/A Mux Mode only. 

2. Address A[15:0] is used for SDP command decoding internally and A15 must be “0” in FWH/LPC and A/A 
Mux modes. A,,, - A16 = Don't care where A,,, is the most-significant address of Pm49FLOOx. 

3. SA = Sector address to be erased. 

4. BA = Block address to be erased. 

5. Either one of the Product ID Exit command can be used. 
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DEVICE OPERATIONS FLOWCHARTS 





AUTOMATIC PROGRAMMING 








Start 





| 








Load Data AAh 
to 
Address 5555h 








| 





Load Data 55h 
to 
Address 2AAAh 





| 








Address 
Increment 





Load Data A0h 
to 
Address 5555h 
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A 





i 








Load Program 
Data to 


Program Address 
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1/07 = Data? 
or 
1/06 Stop Toggle? 


Last Address? 








Programming 
Completed 











Chart 1. Automatic Programming Flowchart 


31 


Issue Date: December, 2003 Rev: 1.4 


PMC Pm49FL002 / 004 


DEVICE OPERATIONS FLOWCHARTS (CONTINUED) 


AUTOMATIC ERASE 





CHIP ERASE COMMAND 


Load Data AAh 
to 
Address 5555h 


Load Data 55h 
to 
Address 2AAAh 


Load Data 80h 
to 
Address 5555h 


Load Data AAh 
to 
Address 5555h 


Load Data 55h 
to 
Address 2AAAh 


Load Data 10h 
to 
Address 5555h (8) 


Programmable Microelectronics Corp. 


Start 





| 





Write Chip, Sector, 
or Block 
Erase Command 




























Data = FFh? 
or 
1/06 Stop Toggle? 





Erasure 
Completed 











SECTOR ERASE COMMAND 


Load Data AAh 
to 
Address 5555h 


Load Data 55h 
to 
Address 2AAAh 


Load Data 80h 
to 
Address 5555h 


Load Data AAh 
to 
Address 5555h 


Load Data 55h 
to 
Address 2AAAh 


Load Data 30h 
to 
SA (1,2,3) 





Chart 2. Automatic Erase Flowchart 


32 


Notes: 
. Please see Table 12 to Table 13 for 
Sector/Block Address Tables. 


= 


i) 


. Only erase one sector or one block per 
erase operation. 


oo 


. When the TBL# pin is pulled low (V, ), 
the boot block will not be erased. 


BLOCK ERASE COMMAND 


Load Data AAh 
to 
Address 5555h 


Load Data 55h 
to 
Address 2AAAh 


Load Data 80h 
to 
Address 5555h 


Load Data AAh 
to 
Address 5555h 


Load Data 55h 
to 
Address 2AAAh 


Load Data 50h 
to 


BA (1,2,3) 
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SOFTWARE PRODUCT IDENTIFICATION ENTRY 


Load Data AAh 
to 
Address 5555h 


Load Data 55h 
to 
Address 2AAAh 


Load Data 90h 
to 
Address 5555h 


Enter Product 
Identification 
Mode (1.2) 


DEVICE OPERATIONS FLOWCHARTS (CONTINUED) 


Load Data AAh 
to 
Address 5555h 


Load Data 55h 
to 
Address 2AAAh 


Load Data FOh 
to 
Address 5555h 


Exit Product 
Identification 
Mode (8) 
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SOFTWARE PRODUCT IDENTIFICATION EXIT 


Load Data FOh 
to 
Address XXXXh 


Exit Product 
Identification 
Mode '°) 


Notes: 
1. After entering Product Identification Mode, the Manufacturer ID and the Device ID of Pm49FLOOx can be read. 


2. Product Identification Exit command is required to end the Product Identification mode and return to standby mode. 


3. Either Product Identification Exit command can be used, the device returns to standby mode. 


Chart 3. Software Product Identification Entry/Exit Flowchart 
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ABSOLUTE MAXIMUM RATINGS “ 





Temperature Under Bias -55°C to +125°C 
Storage Temperature -65°C to +150°C 
Standard Package 240°C 3 Seconds 
Surface Mount Lead Soldering Temperature 
Lead-free Package 260°C 3 Seconds 


Input Voltage with Respect to Ground on All Pins © -0.5 V to Vog + 0.5 V 
All Output Voltage with Respect to Ground -0.5 V to Veg + 0.5 V 


Notes: 

1. Stresses under those listed in “Absolute Maximum Ratings” may cause permanent 
damage to the device. This is a stress rating only. The functional operation of the device 
or any other conditions under those indicated in the operational sections of this specifica- 
tion is not implied. Exposure to absolute maximum rating condition for extended periods 
may affected device reliability. 





2. Maximum DC voltage on input or I/O pins are +6.25 V. During voltage transitioning period, 
input or I/O pins may overshoot to Vcc + 2.0 V for a period of time up to 20 ns. Minimum 
DC voltage on input or I/O pins are -0.5 V. During voltage transitioning period, input or I/O 
pins may undershoot GND to -2.0 V for a period of time up to 20 ns. 


DC AND AC OPERATING RANGE 


Part Number Pm49FL002 Pm49FL004 





Operating Temperature 0°C to 70°C 0°C to 70°C 
Vcc Power Supply 30V-36V 3.0V-36V 
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DC CHARACTERISTICS 


Input Leakage Current for 7 _ 

IC, ID[3:0] pins Vin= 0 V to Voc, Voc = Voc max 

Input Leakage Current Vin= 0 V to Voc, Veco = Voc mex a 
Output Leakage Current Vio=0 V to Veo, Veo = Vc mex 


Standby Vcc Current FWH4 or LFRAME# = Vy, 
(FWH/LPC Mode) f = 33 MHz; Voc = Veco mex 


FWH4 or LFRAME# = Vj, 
f = 33 MHZ; lq = O mA, 
Voc = Voc mex 

FWH4 or LFRAME# = Vi, 
f = 33 MHZ; Iq, = O mA, 
Voc = Voc mex 


Ready Mode Vcc Current 
(FWH/LPC Mode) 


Voc Active Read Current 
(FWH/LPC Mode) 


Nia [owatowvensge _antomavervam |__| orve | v_ 
Nar [owmaronvomce —[tva-t000k varveow [ oave? | _[¥ 


Note: 1. Characterized but not 100% tested. 





AC CHARACTERISTICS 


PIN IMPEDANCE (V,, = 3.3 V, f = 1 MHz, T = 25°C ) 


a 





Notes: 
1. These parameters are characterized but not 100% tested. 
2. Refer to PCI specification. 
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AC CHARACTERISTICS (CONTINUED) 





FWH/LPC INTERFACE AC INPUT/OUTPUT CHARACTERISTICS 


Equation C _ 


Switching current 
high g 03 Vee Vour< 0.9 Vee |] ATA Wee= Vou) 
0.7 Voc < Vout < Voc 


Switching current low 
a ae oT 
ae ae a ee cs 


cece Voot4>Wu>Veo+t | 25*| mae te 


slewr ®)_ | | Output rise slew rate | rise slew rate | 0.2 Voc - 0.6 Veg load Ce a | Vins | 


Notes: 
1. See PCI specification. 
2. PCI specification output load is used. 





FWH/LPC INTERFACE CLOCK CHARACTERISTICS 
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AC CHARACTERISTICS (CONTINUED) 





FWH/LPC INTERFACE CLOCK WAVEFORM 








Note: 1. The input test environment is done with 0.1 Vcc of overdrive over Vj and Vj. Timing parameters must 
be met with no more overdrive that this. Viyax specifies the maximum peak-to-peak waveform allowed 
for measuring input timing. Production testing may use different voltage values, but must correlate 
results back to these parameter. 


FWH/LPC MEMORY READ/WRITE OPERATIONS CHARACTERISTICS 


Clock Cycle Time 
Input Set Up Time 
Input Hold Time 


Clock to Data Out 
fer ol Clock to Active Time (float to active delay) 
Clock to Inactive Time (active to float delay) 
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AC CHARACTERISTICS (CONTINUED) 


FWH/LPC INPUT TIMING PARAMETERS 


CLK 


FWH[3:0] or 
LAD[3:0] 
(Valid Input Data) 





FWH/LPC OUTPUT TIMING PARAMETERS 


CLK 


FWH[3:0] or 
LAD[3:0] 
(Valid Output Data). 








FWH[3:0] or 
LAD[3:0] 
(Float Output Data) 
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AC CHARACTERISTICS (CONTINUED) 





FWH/LPC RESET OPERATION CHARACTERISTICS 


Tprst Reset Active Time to Voc Stable ee ms 
Txrst Reset Active Time to Clock Stable i Ss 


Taste Reset Active to Output Float Delay a a n 
Trt Reset Inactive Time to Input Active a ee Ss 


Note: 1. There will be a 10 us reset latency if a reset procedure is performed during a programming or erase 





operation. 


FWH/LPC RESET AC WAVEFORMS 





<«<——T 
RST#/INIT# / we Ts 
FWH[3:0] or 
LAD[3:0] 
FWH4 or 
LFRAME# 


A/A MUX MODE INPUT TEST MEASUREMENT CONDITION PARAMETERS 








3.0 V 
AC 
Input 1.5V Measurement 
Level 
0.0 V 
A/A MUX MODE TEST LOAD CONDITION 
TO TESTER 
TO DUT ail 
C, 
ili 30 pF 
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AC CHARACTERISTICS (CONTINUED) 


A/A MUX MODE READ OPERATIONS CHARACTERISTICS 


[Symbol | Parameter fn | Mex | Units 
ES 
xo [Aetesswowudaey —SSSC~iSCSC“‘“(;SCS CY 
ix |PST Han owAcuesSouwtme Sd Ye 
R/C# Address Set-up Time fae fs 


fm |Rownaweestostme ——SSCS~=~“‘“dtC SSCS 
fz losteomaoes SSSCS~—SC“‘idtC‘a 
fz [ostwowanez ———SS~— 
for _[Osnaton vm Ocvernasess wcnenrocvestm [0 |__| = 
jus Preset ——SSS—=~sC 





A/A MUX MODE READ OPERATIONS AC WAVEFORMS 


RST# Al 
tast tho 

































































ADDRESS ROW ADDRESS I COLUMN ADDRESS 
tag Petty tas tau 
R/C# 
too 
OE# 
= + top > 
WE# 
ton 
<> 
HIGH Z 
OUTPUT 
OUTPUT < uTPU 
Wes d 

Veo 
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AC CHARACTERISTICS (CONTINUED) 


A/A MUX MODE WRITE (PROGRAM/ERASE) OPERATIONS CHARACTERISTICS 


fx [STP Row Aen etpinw 
fc | Ronee Setp tne 
fw | Row nas How ime 
fom [Ror WER Hone 
fas [Ocean Setp tine 
fas [eran ow tme 
a 
me 
ive | 
Ca 
as 
= 
al 





A/A MUX MODE WRITE OPERATIONS AC WAVEFORMS 























RST# b 
tast the 
ADDRESS ROW ADDRESS X COLUMN ADDRESS 
tay tas 
R/C# 














Pe Wes town Pit toey 
OEF wal 
loes 
WE# 


DS 
HIGH Z 
OUTPUT Ore 








+t 9 Pitty > 


























cc 
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AC CHARACTERISTICS (CONTINUED) 





A/A MUX MODE BYTE PROGRAM OPERATIONS AC WAVEFORMS 


4-Byte Program . a 


Pm49FLO002 / 004 








ADDRESS pA x K_X a = 
5555 2AAA 5555 BYTE ADDRESS 





R/C# \ 
town twe> 











t 
WPH P 
WE# 





OE# 











tos 
DATA x AA | 55 L i ae 





A/A MUX MODE CHIP ERASE OPERATIONS AC WAVEFORMS 








VALID 
DATA 





6-Byte YC Erase a 








ADDRESS =e , KX KX a, KX 
5555 2AAA 5555 5555 2AAA 5555 


R/C# \ 
town twe fe Fici 














tweH t— tee al 
WE# 





OE# 











ee 
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AC CHARACTERISTICS (CONTINUED) 


A/A MUX MODE SECTOR/BLOCK ERASE OPERATIONS AC WAVEFORMS 





6-Byte + Erase ce 


ADDRESS X KK KX KX a, Kah 
5555 2AAA 5555 5555 2AAA SECTOR OR 


BLOCK ADDRESS 


R/C# = 
town twe fe > twen it ke I 
WE# 


OE# 


ton 
DATA IN ne AA ar x 80 AA Nd 55 x 30/50 ne 






































A/A MUX MODE TOGGLE BIT AC WAVEFORMS 





rooness_ Krom Keowwmn — AXMAXM,, XXAXKAXKAXMA 


R/C# 


WE# J 
toen 


OE# 
toe 
1/06 D D 


Note: 1. Toggling OE# will operate Toggle Bit. 
2. 1/O6 may start and end from “1” or “O” in random. 
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AC CHARACTERISTICS (CONTINUED) 


A/A MUX MODE DATA# POLLING AC WAVEFORMS 


rooness_ vow Xeon XAXKXXM, AMAXKAXKAMAK 


R/C# 


WE# J 
toen 


OE# 


loe 
1/07 D D# D# D# D 


Note: Toggling OE# will operate Data# Polling. 



































PROGRAM/ERASE PERFORMANCE 


Paraneor [von [ve [mex [Remo 
Sector/Block Erase Time | ms | 50 | 80 | From writing erase command to erase completion 


Chip Erase Time [Chip Erase Time ss |_sms_-| 50 | 80 | Fromwriting erase command to erase completion | From writing erase command to erase completion 


Byte Programming Time pus | as | ao | Excludes the time of four-cycle program command 
execution 


Note: These parameters are characterized but not 100% tested. 





RELIABILITY CHARACTERISTICS 


Data Retention a JEDEC Standard A103 





ESD - Human Body Model 2,000 >4,000 eee a Standard A114 
ESD - Machine Model | 200 | 3400 Volts JJEDEC Standard A115 | Standard A115 
Latch-Up 100 + Iec1 Sma JEDEC Standard 78 


Notes: 1. These parameters are characterized but not 100% tested. 
2. Preliminary specification only and will be formalized after cycling qualification test. 
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PACKAGE TYPE INFORMATION 


32V 
32-Pin Thin Small Outline Package (VSOP - 8 mm x 14 mm)( measure in millimeters) 
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32-Pin Plastic Leaded Chip Carrier (measured in millimeters) 
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REVISION HISTORY 


June, 2002 


July, 2002 


Preliminary publication 


Formal publication 


Removed Pm49FL008 information 

November, 2003 Removed inch measurement for package type 
information 
Changed product ordering information for lead-free 
package option 

December, 2003 1 
Upgraded guranteed program/erase cycles from 
50,000 to 100,000 (preliminary) 


Revised program and erase time specification 
January, 2003 1.2 Corrected typo on the part number for Block Locking 
Register 
1.3 
A 
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